It is evident that, either with the aid of multiple angle formulae, or integration by parts, all of these integrals can be evaluated in finite form if either "p" or "q", or both, are integers, see, e.g., [1, arts. 2.536-8] . For this reason, it will be assumed in the remainder of the paper that "/»" and "q" are arbitrary, noninteger quantities, subject to the conditions stated above.
1. Evaluation by Contour Integration. The integrals in question are evaluated by integrating the function
in the complex z (= pe'e = x + iy) plane around the contour consisting of the portion of the real axis from x = 0 to x = 1, the quarter arc of the unit circle from 0 = 0 to 0 = it/2, and the portion of the imaginary axis from y = 1 to y = 0. The total line integral is zero, provided the contour is modified by small circular arcs about the branch points at z = 0 and z = i, since there is no contribution to the total value of the integral from these arcs when their radii approach zero, provided Re(^) > -1 and Re(/> -q) > 0. The total Une integral thus becomes a linear combination of the real integrals (7) i"'2 cosq 0 sin pOdO, (13) and (14), only (13a) is given in [1] for arbitrary values of "p" and "q", and also that, although these relations were established under the assumption that Re(/> -q) > 0, the various functions on the right of (13) and (14) are defined for all values of "p" and "q", provided (p -q) ¥= 0, -2, -4,... ,-2n, and therefore the results may be extended to the wider range Re(g) > -1 by analytic continuation.) 2. Expressions When \(p -q)'\s n Negative Integer or Zero. From principles of continuity, it follows that all of the results given by Eqs. (13) and (14) must hold if "p" is replaced by "-/>". In particular, from (13), we get, after some obvious transformations of the Gamma function:
(a) 21+q f/2 cos"0cos P0 dO = m-,-r(*+rg)
,,--r,
and the above equations now yield determinate expressions when %(p -q) is a. negative integer or zero. Specifically if we set p = q + 2 k, and make use of the relation
and if "k " is a positive integer, the second term vanishes, while the hypergeometric series terminates. The result then becomes equivalent to formula 3.632(3) of [1] . On the other hand, if "k " is a negative integer or zero, the second term remains, and the series is no longer finite. As a special result in the second case, we obtain the following closed form expression for the integral When "k " is negative, similar, but more complex, expressions can be obtained for the integral in (16), by first subtracting from the integrands on the right side of (18) the first (\k\ + 1) terms of the Taylor series for (1 + t)q and (1 -t)q. For example, if k = -1, we get , with reference to the wrong page of [5] , but is given correctly in art. 9.114 of [1] . The relation (33) is easily derived from (13a) and (14b) by bisecting the range of integration, and it can also be shown that the restriction p # 0, ± n is not necessary, since from elementary considerations, the integral is, in this case, zero except when m > n and m -n is even, in which instance it is equal to (34) m m -n On the other hand, after replacing p by -p in the right side of (33), the latter expression becomes 
